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Orlginel applic az.sn fled 3
. 2 ation filed December

The present invention relates to an im-
proved. apparatus for the treatment of gas
and smmoniacal liguor from gas pi lants or
coke furnaces, ete. This invention rdhtos
paruculdrl to an spparatus for C.‘H'X‘}]ln”
out the process described in our spplication
Serial No. 756,193 filed December 186, 1924
said application now
Patent Mo, 1,566,

t/u:

The aeconm -mvms; drawings illusirate ap-
paratus embodying the invention.
Fig. 1 show a somewhat diagrammatical

form mu 8YIa n'vemam of tha -BPPaY
Fig: 2 shows on an enlayged scale one form
of ?‘he ammonia still itseli. .
Referving first to Fig 1, it will he seen
ths t the apparatus includest the prehester
for the gas hqm wiih 2 release pipe 2 hav-
orein, and with an outlet pipe
ing bag gas liquor to the top of
res ma.mo.mz, tifl 4into whieh it enters
ih i‘\,ugn th "z’emuh pipes 5 and 7. The
vapor or qr monia outlet *Lglre from the free
ammonig still is indieated &b 8. The still
hes the usual lime leg 9 whick is a@nz\ecv’d
with the i:nzﬂd pmmonia still 10 through the
pipe 11. The om:nomw gas
aminenia still passes through the pipes 12
to the free ammonia still in the usual
*Lov'd d 4 d& 5 hesbing coil

ey

Way.

The line leg is i
13 having ¢ stea regu ig valve 14; while
. the fixed smmonia still ha am supply

3

(224

45

a :
pipe 13 *vntn comtroiling valve 18 thiorcin.
The waste liguor from the fized ammonia
still is drawn off through the ylpb 17 hav-
ing control valve 18 thersin.

zr

The appara-
tus 4hus far described may be the same as

the ordinary ammonia still, or the still may

be modified, e. g., a3 iltusteated in Fig. 2.

Ths supply of gas lignor enters mrough
. the pipe 19 and /mrou@"”l one or the other or
both of the branch pipes 20 and 21 te the
preheater. Suitable regulating valves 22,
23, and 23 are prowdea The branch pipe
91 has & coil 24 arranged in the dephlegma-
tor 28 to ecol the gases passing therethrough,
“the’ hquor bemg itself somewhat heated in

- 'this way.:

501

The vapors from the ammonia still enter
the pheniol absorber 26 which may be of any
suitable construction to bring the gases into
intimats countact with the abborbem. For
ezample, an alkali solution may be prov 1ded

egember 18, ? 2%, Serial Mo, 768,193, Patent Wo. 1,568,765,

3

ey

from ﬂv‘ fixed .

“amount ‘
through this still can be increased sufficiently .

Divided and this
1928, Serial Wo. 77,098

in thiz washer. The washer has an outlet
pipe 27 Wiﬂ} control valve 29 therein for
drawing off the aH_ax phermhfe solution,
The amunonia gas after purification passes
through the pipe 30 to the dpphlﬂgmator 28
W ere the gases are ¢ooled and water vapor
is largely separated. The ammoniacal
hmaor thus (,Ondeﬁsea ‘may be returned
?njou*“h the pﬂQ 35 to the fized ammonis
gt

o ﬁ‘xﬁ&"’ pas ing through the dephlegmator

28, the ammonia gss, freed from a consider-
able portion ¢of iz admixzed water vapor,
passes through the pipe 31, having valve 33
fhemm,, to the saturator or absorber. A
part of this gas may be rafurned thr@ugh the
giw 82, having valve 84 therein, to the bot-
tom .of the free ammonia St 111 s suitable
pump 27 b@mg mﬂvmed for forcmg this
ammonis into the free smmonia still.

Cne suitable form of smmoniz still is
illnstraied more in detail in Fig. 2, the gen-
eral featares of this still being indicated by
t}‘e same reference characters used in Hig. 1.
The free smmonia still 4 and the fized am-

monis still 10 sve méade up of suitsble baflle

'afranscmems for insuring that the ammonia

will be progressively driven off from the lig-
uor. The {ree amamonia driven off from the

123
still and peSses up: ywardis y countercurrent 0

‘the hot liquor flowing downwardly through

this portion of the s stall, By introducing ad-
ditional ammonis through the pipe 22, the
of ammounia

to insure that all or substantially all of the
phenols and tar acids are driven off when
the proper temperature is maintained. The
gas liquor from the bottom of the free am-
monia still passes down through the lime leg
where the reaction with lime takes place,
and the liguor then flows to the fixed am-
monia still where the ammonia set free is
driven off.

- It will be noted that the upper or free am-
monia section of the still of Fig. 2 is broken
away to indicate a still of indefinite height.
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fized 2:n*n’m g stiil passes through the pipe . .~
into the lower part of the fres ammonia -

pafasing upwardly .

90
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Instead of being of usual height, additional -

sections may be provided to give an increased

opportunity for the preheated gas liquor to
come into contact with the ammoma vapors.

108
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liguor now produced cannot be discharged
into streams, because of ,;'lt_s polluting effect,
and where it requires special disposal, as by
pumping a considerable distance, the present
process results in a waste liquor sufficiently

_pure to permit it to be discharged ‘into

streams with the avoidance of such nuisance.

While we have described the invention
more particularly for the treatment of gas
liguor, and while the invention is of special
value for such treatment, and enables the
present nuisance of still waste liquors to be
overcome, the apparatus is applicable for
the treatment of other waste liguors, and
particularly liquors from processes in which
phenol is employed, and which contain
phenol in small amounts. The apparatus
can thus be employed to advantage for the
recovery of phenol present in small amounts
in waste liquors from the manufacture. of
phenolic resins or condensation products.

We claim: ,

i. An ammonia still provided with heat-
ing means adapted to maintain the liquor in
the still at a temperature of around 98 to
100° C. or higher, and provided with means
for introducing additional amihonia to the
still to inerease the ammonia content of the
liquor therein, whereby phenolic compounds
can be driven off from the still with the am-
menia.

9. An ammonia still provided with heat-
ing means for heating the still and the liquor
therein to a sufficient temperature.to drive
off phenolic compounds with the ammonia,
a purifier arranged to purify the resulting
ammonia from admixed phenolic com-

‘pounds, and means for returning a part or

all of the resulting purified ammonia to the
gtill, - -
-3. An ammonia gtill provided with heat-

ing meszns, a purifier arranged to remove

phenolic compounds from the ammonia va-

.to the still, and means for returnin

pors -coming from the still, a gondenser or
dephlegmator for condensing part of the
water vapor and ammonis and means for re-
turning the resulting ammonical condensate
to the still. .

4. An ammonia still providéd with heat-
ing means, a purifier arranged for purifying
the ammoniacal vapors and for removing
phenolic compounds therefrom, & condenser
or dephlegmator for condensing a part of
the water vapor admixed with the ammonia,
means for returning the resulting condensate
addi-
tional uncondensed ammonia gas to the still
to increase the ammonia content of the still.

5. An apparatus for distilling gas liquor
and for removing and recovering ammonia
and phenolic compounds therefrom, compris-
ing a preheater for the liquor, an ammonia
still having free and fixed ammonia sec-
tions together with means for heating the
same. means for purifying the escaping am-
monia from phenolic compounds, meang for
condensing water vapor from the ammonia,
and for returning the condensate to the fixed
ammonia still, and means for recirculating
part of the purified and partially dried am-
monia vapors to the free ammonia still.

6. An ammonia still provided with heat-
ing means, a purifier arranged to remove
phenolic compounds from the ammonia va-
pors coming from the still, s condenser or
dephlegmator for condensing part of the
water vapor. and ammonia, said condenser
heing cooled by indirect contact with cold
liquor fed to the still, and means for return-
ing the ammoniacal liquor from the con-
denser to the still.

In testimony whereof we.affix our signa-
tures.

LE ROY WILBUR HEFFNER.
WILLIAM TIDDY.
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